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Background: Why is Antarctica Important to Study?

By taking ice cores
(tubes of ice going
deep into the ice
shelf) we can see up
to 800,000 years of
history. It’s sort of like
studying a tree’s
history using its
trunk’s rings1.

70% of the world’s fresh
water
is found in Antarctica’s ice
sheet1.

If the Antarctic ice sheet
melted, it would
raise global sea levels by 190
feet1.

Background:
The Sites
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Background: Sublimation
• Sublimation rates increase with temperature2
• Estimates of 6-25% of precipitation is returned to atmosphere
through wind-driven surface sublimation2. Based on studies of coastal
Antarctica and East Antarctica.
• Based on a model of snow sublimation in relation to snow
mass/wind, predicted negligible sublimation in winter months3.
• Studies of sublimation often use remote sensing which misses
surface-level sublimation4

Using Pluvio gauges to
analyze sublimation rates
over time in Ross Island
Region, Antarctica to
further our understanding
of how water moves
through Antarctica.

Methods: Data Collection
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Sublimation is

the direct transition
from solid to gas
without passing
through liquid phase
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Methods: Data Analysis

Sen’s Slope

Filtering and
Smoothing

• All data was manually filtered. Periods of data deemed
unreasonable were not considered in the analysis .
• All usable data was smoothed using a 60 minute average.

Mann-Kendall Test
for Monotonic
Change

• This test uses the difference between every set of two data points in the sample. It
scores the relationship between two point 1 (for increasing), -1 (for decreasing),
and 0 (for no change).
• The sum of these scorings yields the Mann-Kendall Tau statistic.
• If a 360 minute chunk of data had a negative Tau statistic (indicating a majority of
decreasing point pairs) and a p-value less than .05, this chunk was labeled as
sublimating.
• A p-value less than .05 in this test indicates that the probability that there is no
monotonic trend in this data is less than 5%.

Sen’s Slope
Estimator

• The Sen’s Slope Estimator outputs the median of the slopes of all possible pairs of
data points. This test is non parametric and is less sensitive to outliers than a line of
best fit.
• The Sen’s Slope is the estimated rates in the output.

Results
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Two Variable
to Analyze

• Event lengths
• Sublimation rates

Event Lengths
• Lorne, Tall Tower, Willie all
have median sublimation
event lengths equal to the
bottom quartile event
length. This indicates that
more than half of the
winter events at this site
were the minimum length.
• Summer results at all sites
have greater outlier lengths
*Note: For this graphic and the following graphics, winter months
are considered beginning of March through end of September.
Summer months are considered beginning of October to end of
February.
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•

Minutely distribution of sublimation rate displayed

•

Phoenix tends to have the highest sublimation rates

•

More than 75% of the minutes detected as sublimation have a rate of 0 to .02 mm/hr.

•

Peaks of sublimation rates occur in winter months. In combination with the shortness of winter events, this indicates
short intense events in winter.

Conclusion:
What’s
Next?

Studying Sublimation
• Compare sublimation to
precipitation events to find
percentage of snowfall lost
to sublimation
• Compare sublimation events
to other factors like wind,
humidity, temperature, etc.
to discover what affects
sublimation in Antarctica

Improving Methods
• Compare these results
with results from other
statistical tests for trends
in time series
• Create an automated
filter to identify and
throw out bad data
• Create iterative test on
different lengths of time
rather than a set length
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